Invasion by gram-positive and gram-negative bacterial organisms triggers a rather complex and dynamic host response, which is characterized by the recruitment and activation of inflammatory leukocytes. The elicitation of inflammatory cells to a site of infection is dependent upon the coordinated expression of adhesion molecules on leukocytes and endothelial cells, as well as the establishment of chemotactic gradients via the local generation of chemotactic factors (22) . The resident mononuclear phagocytes (M+) are believed to be critically involved in the process of leukocyte recruitment, since these cells are the predominant cellular source of several proinflammatory mediators, including tumor necrosis factor alpha (TNF-a) (30) , interleukin-1 (IL-1) (8) , and a variety of leukocyte chemotactic factors. Leukocyte chemotactic factors produced by endotoxin-challenged M4~include C5a, leukotriene B4, and platelet-activating factor (13, 20) . In addition, activated M4 express several potent leukocyte chemotactic proteins referred to as chemokines (16, 18) .
Two closely related families of chemotactic cytokines, the C-C and C-X-C chemokine families, have been increasingly recognized as important mediators in a variety of inflammatory disease states (1, 16, 18) . The C-X-C chemokine family, which includes IL-8, platelet factor 4, GRO, macrophage inflammatory protein 2 (MIP-2), CTAP-III, NAP-2, ENA-78, and IP-10, is made up of homologous 8-to 10-kDa peptides with predominant neutrophil stimulatory and chemotactic activities. The C-C chemokine family, which includes MCP-1, RANTES, and MIP-1, differ from the C-X-C family in that the C-C chemokines selectively augment M4 effector cell activities (16, 18) . One member of the chemokine C-X-C family, IL-8, is now believed to be a major mediator of acute inflammation in response to infection. Several lines of evidence would suggest that IL-8 is critically involved in host defense. For example, IL-8 has been shown to enhance the antimicrobial activities of polymorphonuclear leukocytes (PMN) by inducing PMN degranulation, respiratory burst, and 5-lipoxygenase activity (19, 24) . In functional assays, IL-8 enhances PMN growth-inhibitory activity against Candida albicans, which is mediated by the release of azurophilic enzymes (7) . In addition, a number of infectious agents or components of these agents have been shown to induce the production of IL-8, including lipopolysaccharide (LPS), Mycobacterum tuberculosis (9) , and influenza A virus (5) . Last, increased amounts of IL-8 have been detected in cases of acute bacterial infections, such as nosocomial pneumonia and bacteremia (10, 21) .
While LPS, a cell surface component of gram-negative organisms, has been shown to be a potent inducer of cytokine production from M+~, little is known regarding the M4P-activating effects of cellular components of gram-positive organisms. Peptidoglycan, which is the major structural component of the gram-positive bacterial cell wall, has previously been shown to induce localized inflammatory responses, augment cell-mediated and humoral immune responses, and enhance M4X effector cell function (17, 27 (Fig. 1) , substantial quantities of cell-associated IL-8 were detectable in specimens from all three patients with acute staphylococcal endocarditis (Fig. 1A) . (Fig.  2) . In contrast, steady-state levels of IL-8 mRNA induced by streptococcal and staphylococcal LTA were maximal at 4 and 8 h poststimulation, respectively, with rapid decline in IL-8 mRNA levels by 24 h (Fig. 2) . LPS-induced IL-8 protein production paralleled message levels, as extracellular IL-8 levels continued to increase for 24 h (93. tained for the 24-h control [ Fig. 3] ). The production of IL-8 from PBM treated with streptococcal and staphylococcal LTA plateaued after 8 h and was significantly less than that 
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Staphylococcus epidermidis into rabbits has been shown to induce complement activation, TNF and IL-1 release, and shock, although to a lesser degree than that seen with infusion of a comparable number of E. coli (32) . Likewise, Hack and colleagues found increased levels of IL-8 in sera of 89% patients with clinical sepsis (10 (14, 29) , the M+, rather than the PMN, appear to be the major cellular source of IL-8 in subacute bacterial endocarditis and chronic pulmonary inflammation (14) .
LTA from two different species of gram-positive bacteria triggered the expression of IL-8 from PBM in Doth a timeand dose-dependent fashion. IL-8 cDNA was initially identified by Schmid and Weissmann as an inducible protein produced by staphylococcal enterotoxin A-challenged human blood leukocytes (23) . Although it is plausible that the induction of IL-8 by purified preparations of S. aureus LTA could be due to enterotoxin A contamination, the presence of such a contaminant in S. pyogenes LTA preparations is highly unlikely. Furthermore, the induction of IL-8 by LTA was not a result of endotoxin contamination, since we were unable to detect the presence of endotoxin in either of the LTA preparations.
S. aureus and S. pyogenes LTA induced modest differences in the temporal expression of IL-8 mRNA. However, the magnitudes of IL-8 production induced by these two stimuli were quite similar. These findings differ somewhat from those reported in previous investigations, which have found significant differences in the macrophage-activating effects of various LTAs, depending upon the bacterial species from which the LTA was isolated. Keller and associates reported that the LTA isolated from S. aureus or Enterococcus faecalis was a potent inducer of macrophage TNF and nitrite production, respiratory burst, and tumoricidal activity, whereas LTA recovered from S. pyogenes stimulated TNF and nitrite synthesis but had no effect on reductive capacity or tumoricidal activity (12) . Bhakdi and colleagues found that E. faecalis LTA was a potent inducer of TNF, IL-1, and IL-6 from human monocytes, while LTA isolated from either S. aureus or Streptococcus pneumoniae exerted much less effect on cytokine production from these cells (3). However, these investigators were unable to identify any apparent relationship between the macrophage-activating effects of LTA and chain length, glycosyl substitution, or glycolipid content of LTA. Our findings suggest that the ability of various LTAs to induce IL-8 synthesis and secretion is less discriminatory than the induction of other LTAmediated macrophage effector cell activities.
Although LTA can induce the secretion of IL-8 from PBM, the concentration of LTA at which IL-8 production occurs is approximately 100-fold greater than that of LPS. Furthermore, LPS at the maximal doses tested induces approximately twice as much IL-8 mRNA and protein than did comparable concentrations of staphylococcal and streptococcal LTA. The greater potency and efficacy of LPS compared with those of LTA may be partially explained by the enhanced stability of IL-8 mRNA in the presence of LPS. It has previously been shown that increases in IL-8 mRNA can be attributable to transcriptional activation, mRNA stabilization, or a combination of these two mechanisms (18, 28) . Although the predominant effect of LPS on TNF mRNA expression is induction of mRNA synthesis, studies suggest that LPS may also stabilize TNF mRNA transcripts (2) . Similar to the induction of IL-8 by IL-1, LPS may lead to increases in IL-8 message both by transcriptionally activating the IL-8 gene and by stabilizing IL-8 mRNA transcripts (28) . Conversely, IL-8 mRNA produced by LTAtreated PBM appears to be less stable than that induced by LPS. In total, these findings indicate that the release of IL-8 from PBM challenged with LTA is more tightly controlled than is IL-8 expression observed in response to LPS.
Interestingly, we observed the superinduction of IL-8 mRNA from unstimulated and LTA-challenged PBM when coincubated with cycloheximide, suggesting that repressor proteins are produced under basal conditions which inhibit mRNA transcription (6) or accelerate the rate of mRNA decay (15) , and these proteins may be inducible in the presence of LTA. In contrast, cycloheximide failed to superinduce IL-8 message from PBM after LPS treatment. These results indicate either that tonically produced repressor proteins are not induced by LPS or that the stimulatory effects of LPS simply overwhelm the ability of these proteins to suppress IL-8 mRNA synthesis and/or accelerate mRNA decay. Studies are ongoing to further characterize the molecular mechanisms involved.
In summary, our findings indicate that LTA can induce the secretion of the PMN-activating and chemotactic protein IL-8 and that LTA may be an important cellular mediator of inflammatory cell recruitment that characterizes inflammatory responses to gram-positive bacterial infections.
